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ABSTRACT 



PROBLEM To provide a repeater device capable of readily connecting an electronic device 

having a USB connector and a peripheral device having a DIN connector to 
function as well as downsizing of the electronic device. 



solution The device comprises a first interface portion 5 having a USB connector 6 for 

electronic devices; a second interface portion 20 having DIN connectors 21 , 22, 
23, and 24 for peripheral devices; and a control portion 7 for making signals 
exchanged between said first interface portion 5 and said second interface 
portion 20. 



CLAIMS 



1 . A repeater device characterized by comprising a first interface portion having a 

USB connector for an electronic device; a second interface portion having a DIN connector 
for a peripheral device; and a control portion for exchanging signals between said first 
interface portion and said second interface portion. 
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2. A repeater device as recited in claim 1 characterized in that said first interface 
portion converts USB electrical signals outputted from said electronic device into said 
signals that can be handled by said control portion. 

3. A repeater device as recited in claim 1 characterized in that said control portion 
determines as to which peripheral device of a plurality of peripheral devices said signals are 
addressed to; and outputs said signals to said second interface portion so as to match with 
a transmission rate of said determined peripheral device. 

4. A repeater device as recited in claim 1 characterized in that said second interface 
portion converts said signals outputted from said control portion into output signals that can 
be handled by said peripheral device. 

DETAILED DESCRIPTION OF THE INVENTION 
Technical Field 

The present invention relates to a repeater device. 
Conventional Art 

Conventionally, this type of device has been described, for example, in JP-A H9-265334. 
In this publication, one end of a plurality of cables is connected to an electronic device (e.g. 
a personal computer, hereinafter referred to as a PC), and a peripheral device is attached to 
the other end of each cable. 
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Problems to be Solved by the Invention 

Thus, the electronic device requires a DIN connector (German specification) for connecting 
a plurality of cables, thereby causing a first problem of making the electronic device large. 
In order to resolve this, a structure wherein one USB connector is provided on the electronic 
device and a plurality of peripheral devices having USB connectors are connected by way 
of a repeater has recently been proposed. Thus, although there have recently been many 
electronic devices with USB connectors, most peripheral devices continue to have 
conventional DIN connectors. Thus, there is a second problem of not being able to 
connect these electronic devices and peripheral devices. 

Thus, the present invention, in consideration of such drawbacks of the conventional devices, 
provides a repeater device capable of readily connecting an electronic device having a USB 
connector and a peripheral device having a DIN connector to function as well as downsizing 
of the electronic device. 

Means for Solving the Problems 

In order to solve the above problems, a repeater device in the present invention according 
to claim 1 comprises a first interface portion having a USB connector for an electronic 
device; a second interface portion having a DIN connector for a peripheral device; and a 
control portion for exchanging signals between said first interface portion and said second 
interface portion. 

The present invention according to claim 2 is one wherein said first interface portion 
converts USB electrical signals outputted from said electronic device into said signals 
handled by said control portion. 

The present invention according to claim 3 is one wherein said control portion determines 
which peripheral device of a plurality of peripheral devices-for which said signals are 
intended; and outputs said signals to said second interface portion matched with a 
transmission rate of said peripheral device which has been determined. 

The present invention according to claim 4 is one wherein said second interface portion 
converts said signals outputted from said control portion into output signals capable of 
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being handled by said peripheral device. 
Embodiments of the Invention 

Herebelow, a repeater device according to an embodiment of the present invention shall be 
described with reference to the perspective vie of Fig. 1 and the block diagram of Fig. 2. In 
these drawings, the electronic device 1 is, for example, a personal computer, composed of 
a display portion 2, an operating portion 3, a USB connector (female connector) 4 and 
control means (composed of a computer or the like but not shown). The USB connector 4 
is for connecting a repeater device (to be described) by a USB. USB is an abbreviation of 
Universal Serial Bus, a specification relating to interfaces between personal computer and 
peripheral devices established in the US in 1996. Thus, electronic devices 1 having USB 
capacity are posed to come into widespread use. 

The first interface portion 5 has a USB connector (male connector) 6, the USB connector 6 
being connected electrically and mechanically to the USB connector 4 of the electronic 
device 1 . The control portion 7 is composed, for example, of a CPU, and controls the 
entire repeater device 8. The control portion 7 is connected respectively to a ROM 9, a 
RAM 10, a first interface portion 5, a keyboard interface portion 11 , a mouse interface 
portion 12, a printer interface portion 13 and a serial port interface portion 14. 

The ROM 9 stores programs for operating the control portion 7, and the RAM temporarily 
stores signals (data). The first interface portion 5 converts signals (USB electronic 
signals) outputted from the electronic device 1 into signals (data) capable of being handled 
by the portion . 

The keyboard interface portion 11 converts signals outputted from the control portion 7 into 
output signals recognized by the keyboard 15. Specifically, it contains a specialized IC for 
converting signals from the control portion 7 into protocol signal levels (output signals) 
compliant with the keyboard 15. Similarly, the mouse interface portion 12, printer interface 
portion 13 and serial port interface portion 14 convert signals form the control portion 7 into 
output signals capable of being used by a mouse 16, a printer 17 and a modem 18. 

Additionally, the peripheral devices 19 are made up of the keyboard 15, mouse 16, printer 
17 and modem 18. Additionally, the keyboard interface portion 11, mouse interface portion 
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12, printer interface portion 13 and serial port interface portion 14 make up the second 
interface portion 20. As mentioned above, the second interface portion 20 converts 
signals outputted from the control portion 7 into output signals recognized by the peripheral 
devices 1 9. 

The keyboard interface portion 11, mouse interface portion 12, printer interface portion 13 
and serial port interface portion 14 have a keyboard connector 21 , a mouse connector 22, a 
printer connector 23 and a serial port connector 24 composed respectively of DIN 
connectors (female connectors). 

The connectors 21 , 22, 23 and 24 are respectively connected electrically and mechanically 
to DIN connectors (male connectors) provided in a keyboard 15, mouse 16, printer 17 and a 
modem 18. Thus, the second interface portion 20 comprises DIN connectors 21 , 22, 23, 
24 connected to the peripheral device 19. As explained above, the repeater device 8 is 
composed of the control portion 7, ROM 9, RAM 10, first interface portion 5 and second 
interface portion 20. 

Next, the operation for sending signals from the electronic device 1 to the peripheral 
devices 19 with this repeater device 8 shall be explained with reference to Fig. 1 , Fig. 2 and 
Fig. 3 (flow chart). First, the control portion 7 determines whether or not the first interface 
portion 5 has received a signal from the electronic device 1 (S1). If a USB electronic 
signal has been outputted from the electronic device 1 to the first interface portion 5, the 
control portion 7 finds S1 affirmative. 

Then, the control portion 7, at the first interface portion 5, converts the USB electronic signal 
(e.g. electrical signals supplied to each of two signal lines) into a signal capable of being 
handled by the control portion 7 (e.g. a digital signal composed of a 5V Hi signal and a 0 V 
Lo signal) (S2). 

Next, the control portion 7 temporarily stores (saves) the above-mentioned converted 
signals (data) in the RAM 10 (S3). Then, the control portion 7 determines whether or not 
the converted signals are transmission data to the peripheral devices (terminal devices ) 17 
or 1 8 (S4). If the control portion 7 finds S4 negative, then the procedure returns to just 
before S1 and repeats the operations of S1 , S2 S3 and S4. 
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If the converted signals are transmission data to the peripheral devices (printer) 17, then the 
control portion 7 finds S4 affirmative. In this way, the control portion 7 determines the 
peripheral device of the plurality of peripheral devices 17, 18 for which the converted 
signals are bound. 

Next, the control portion 7 determines whether or not transmission to the terminal device 
(peripheral device) 17 is possible (S5). If the printer 17 and printer interface portion 13 are 
electrically connected, and the power to the printer 17 is on, then the control portion 7 finds 
S5 affirmative. If the control portion 7 finds S5 negative, then the procedure returns to just 
before S1 . 

Then, the control portion 7 takes in the signal temporarily stored in the RAM 10, and 
converts the signal to transmission data compliant with the specifications of the peripheral 
device (printer) 17 at the destination. Next, the control portion 7 transmits transmission 
data to the second interface portion (i.e. printer interface portion 13) matched to the 
transmission rate of the peripheral device (i.e. printer 17) determined in S4 (S6). 

Next, with respect to the second interface portion (printer interface portion in the above 
example) 13, the control portion 7 converts the above transmission data into output signals 
capable of being handled by the peripheral device (in the above example, printer) 17, and 
transmits the output signals to the printer 17 (S6). Then, the control portion 7 determines 
whether or not the USB electronic signal sent from the electronic device 1 is the last (S7), 
and if S7 is affirmative, ends the transmission operation to the peripheral device (printer 17). 
If the control portion 7 finds S7 negative, the procedure returns to just before S1 , and 
repeats the above operations. 

Next, in the repeater device 8, the operation for sending signals from the peripheral device 
19 to the electronic device 1 shall be explained with reference to Fig. 1 , Fig. 2 and Fig. 4 
(flow chart). First, the control portion 7 finds whether the second interface portion 20 has 
received from the terminal device (peripheral device ) 19 (ST). If, for example, when the 
user is operating the mouse 16, the mouse 16 outputs the electrical signals to the mouse 
interface portion 1 2, so that the control portion 7 affirms S1 . 

Then, the control portion 7 makes the second interface portion (the mouse interface portion 
in the above example) 12 convert the above electrical signal to a signal (digital signal) that 
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can be handled by the control portion 7, the signal being outputted to the control portion 7 
(S2). Next, the control portion 7 temporarily stores the above signal in the RAM 10 (S3). 
Then, the control portion 7 determines whether or not the above signal is transmission data 
for the electronic device 1 (S4). In the above example, the above signals have been 
supplied from the mouse 16, so the control portion 7 finds S4 affirmative. 

Then, the control portion 7 determines whether or not the transmission to the electronic 
device 1 is possible (S4). Given that the electronic device 1 and the first interface portion 5 
are electrically connected and that the power of the electronic device 1 is on, the control 
portion 7 finds S5 affirmative. 

Next, the control portion 7 takes in the signal temporarily stored in the RAM 10, and 
converts the signal into transmission data compliant with the specifications (USB specs) of 
the electronic device 1 for which it is destined. Then, the control portion 7 sends the above . 
transmission data to the first interface portion 5 (S6). 

The control portion 7 makes the first interface portion 5 convert the transmission data into a 
USB electrical signal of the electronic device 1 , the USB electrical signal being transmitted 
to the electronic device 1 (S6). Next, the control portion 7 determines whether or not the 
electrical signal sent from the mouse 16 is the last one(S7), and if S7 is found affirmative, 
ends the transmission operation to the electronic device 1 . In this way, the control portion 
7 exchanges signals between the first interface portion 5 and the second interface portion 
20. 

Effects of the Invention 

With the present invention according to claim 1 as described above, a first interface portion 
having a USB connector for electronic devices and a second interface portion having a DIN 
connector for peripheral devices are provided. Thus, since the USB connector on the first 
interface portion provided- on the repeater device can be connected to an electronic device 
having a USB connector, it is possible to simplify the connector portion of an electronic 
device and to obtain a compact electronic device. Additionally, the DIN connector of the 
second interface portion provided in the repeater device enables connections to 
conventional peripheral devices, thus allowing conventional peripheral devices to be used. 
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In the present invention according to claim 2, the first interface portion converts USB 
electronic signals outputted from the electronic device into signals capable of being used by 
the control portion, thus enabling the control portion to use general products, and reducing 
the cost. 

In the present invention according to claim 3, the control portion determines for which of a 
plurality of peripheral devices the signals are destined, and outputs the signals to the 
second interface portion at a transmission rate matching that of the determined peripheral 
device. Thus, the control portion automatically transmits inputted signals to a peripheral 
device which is right for the signals, thereby accurately sending the input signals to the 
peripheral devices. 

In the present invention according to claim 4, the second interface portion converts signals 
outputted from the control portion into output signals capable of being handled by the 
peripheral devices, thus obviating the need for any special converters between the repeater 
device and the peripheral device, and reducing the cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A perspective view of an electronic device and a repeater device according to an 
embodiment of the present invention. 

Fig. 2 An electrical block diagram of the above repeater device. 

Fig. 3 A flow chart showing the operations for transmitting from an electronic device to a 
peripheral device in the above repeater device. 

Fig. 4 A flow chart showing the operations for transmitting from a peripheral device to an 
electronic device in the above repeater device. 
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19 
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21 , 22, 23, 24 



electronic device 
first interface portion 
USB connector 
control portion 
peripheral device 
second interface portion 
DIN connector 



